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Two-‐Stage	  Decision	  Process	  

•  Day-‐ahead	  decisions:	  
– Binary	  commitment	  decision	  
– ConJnuous	  dispatch	  decisions	  
– Based	  on	  the	  expected	  net	  load	  

•  Correc,ve	  decisions:	  
– Differences	  between	  actual	  and	  expected	  net	  load	  
– Binary	  commitment	  decisions	  are	  fixed	  for	  all	  but	  
fast	  starJng	  generators	  

– ConJnuous	  decisions	  can	  be	  adjusted	  
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Scenarios	  vs.	  Range	  

•  Scenarios-‐based	  approach:	  
– Weighs	  the	  probability	  of	  each	  scenario	  and	  
opJmizes	  for	  the	  most	  likely	  scenarios	  

– Accuracy	  depends	  on	  the	  number	  of	  scenarios	  
– ComputaJonal	  burden	  increases	  with	  the	  number	  
of	  scenarios	  	  

•  Range-‐based	  approach:	  
– Enforces	  the	  bounds	  and	  thus	  neglects	  the	  
probability	  of	  individual	  scenarios	  

– Sacrifice	  accuracy	  for	  computaJonal	  efficiency	  	  
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StochasJc	  UC	  methods	  
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Approach	   Scenario-‐based	   Interval-‐based	   Robust	  

Uncertainty	   Scenarios	   Uncertainty	  range	   Uncertainty	  range	  

Objec;ve	  
(Minimize)	  	  

The	  expected	  cost	  of	  the	  
scenarios	  considered	  

The	  cost	  of	  the	  most	  likely	  
wind	  forecast	  

The	  highest	  cost	  among	  all	  
realizaJons	  

Robustness	   Increases	  with	  the	  number	  
of	  scenarios	   High	   High	  

Computa;on	  
;me	   Higher	   Lower	   Depends	  on	  the	  worst	  

scenario	  searching	  process	  	  

•  The	  interval-‐based	  and	  robust-‐based	  
approaches	  are	  a	  form	  of	  scenario	  reducJon	  
technique	  	  



Scenario	  reducJon	  techniques	  (SRT)	  

•  Different	  scenario-‐reducJon	  techniques	  
produce	  different	  scenarios	  
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Scenario	  reducJon	  techniques	  (SRT)	  
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•  FFS	  consistently	  results	  in	  the	  
least	  cost	  soluJon	  for	  any	  
number	  of	  scenarios	  chosen	  

•  The	  least-‐cost	  number	  of	  
scenarios	  is	  10,	  which	  is	  
relaJvely	  tractable	  

•  Different	  SRT	  result	  in	  different	  	  
CPU	  Jmes	  



The	  impact	  of	  Jme	  resoluJon	  
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•  Sub-‐hourly	  resoluJon	  can	  lower	  the	  cost	  at	  
the	  expense	  of	  a	  higher	  compuJng	  Jme	  



The	  impact	  of	  Jme	  resoluJon:	  Cost	  
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The	  impact	  of	  Jme	  resoluJon:	  Time	  
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•  Large	  increase	  for	  scenario-‐based	  approaches	  
•  Modest	  increase	  for	  the	  interval	  and	  robust	  
approaches	  	  
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ComparaJve	  TesJng	  

•  IEEE	  RTS	  96:	  73	  buses,	  96	  generators	  
•  Added	  19	  wind	  farms	  
•  Favorable	  and	  unfavorable	  wind	  profiles	  
•  Two	  sets	  of	  generator	  data	  (more	  and	  less	  flexible)	  
•  10-‐50%	  wind	  penetraJon	  levels	  
•  Comparison	  between:	  

–  StochasJc	  (10	  scenarios)	  
–  Robust	  
–  Interval	  
–  Improved	  interval	  



Test	  case	  results	  –	  flexible	  generators	  

Unfavorable	  wind	  profile	   Favorable	  wind	  profile	  



Test	  case	  results	  –	  inflexible	  generators	  

Unfavorable	  wind	  profile	   Favorable	  wind	  profile	  



ComputaJon	  Jme	  -‐	  flexible	  generators	  
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ComputaJon	  Jme	  -‐	  flexible	  generators	  
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Conclusions	  

•  In	  terms	  of	  cost:	  
–  Scenario-‐based	  <	  	  Improved	  Interval	  <	  Robust	  <	  Interval	  	  

•  In	  terms	  of	  computaJonal	  burden:	  
–  Robust	  almost	  always	  the	  most	  efficient	  
–  Improved	  Interval	  and	  Interval	  are	  comparable	  
–  In	  80%	  of	  all	  cases,	  SUC	  is	  most	  Jme	  consuming	  	  	  
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